Cleavage of tRNA by Fe(II)-bleomycin.
We have investigated the action of the chemotherapeutic agent Fe(II)-bleomycin on yeast tRNA(Phe), an RNA of known three-dimensional structure. In the absence of Mg2+ ions, the RNA is cleaved preferentially at two major positions, A31 and G53, both of which are located at the terminal base pairs of hairpin loops, and coincide with the location of tight Mg2+ binding sites. A fragment of the tRNA (residues 47-76) containing the T stem-loop is also cleaved specifically at G53. Cleavage of both the intact tRNA and the tRNA fragment is abolished in the presence of physiological concentrations of Mg2+ (> 0.5 mM). Since Fe(II) is not displaced from bleomycin under these conditions, we infer that tight binding of Mg2+ to tRNA excludes productive interactions between Fe(II)-bleomycin and the RNA. These results also show that loss of cleavage is not due to Mg(2+)-dependent formation of tertiary interactions between the D and T loops. In contrast, cleavage of synthetic DNA analogs of the anticodon and T stem-loops is not detectably inhibited by Mg2+, even at concentrations as high as 50 mM. In addition, the site specificities observed in cleavage of RNA and DNA differ significantly. From these results, and from similar findings with other representative RNA molecules, we suggest that the cleavage of RNA by Fe(II)-bleomycin is unlikely to be important for its therapeutic action.